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(54) METHOD FOR SYNTHESIZING FINE GLASS PARTICLE AND FOCAL BURNER 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the method and 
focal burner for synthesizing a fine glass particle by which the 
fine glass particle is efficiently formed and accumulated, and a 
base material excellent in productivity and high in synthesis 
rate is produced. 

SOLUTION: A fine glass particle is synthesized by this 
method and a focal burner used therefor. Namely, the groups 3 
and 4 of gaseous oxygen injection ports are concentrically 
arranged outside a glass material injection port 1 in the center 
and formed at one or plural specified focal distances, and an 
annular gaseous hydrogen injection port 5 enclosing the plural 
gaseous oxygen injection ports is provided to the burner. The 
focal distances of the groups of gaseous oxygen injection ports 
are controlled in an appropriate range, and the fine glass 
particle is formed. 
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immm i ] if v z.mmirx ^'X^x-nw^m^m 
tti^swic mmzitx mm Ytm-t -s. # 7 

±ic i?ij3n±a&?ij(;aH?ij$n. <DM£&mz&-t 

7 x S&fcz^ ^.S' < - + * mm L , giUe&ffi *r x 

® * r-osisio i ~ 4 <g t tj, & j; ^ (c jijp L n mz&m 
xpitts*"- h icft&atxz&mifxmiii*- bme> i *> 

**- t-ftffifrbzimifjz.mtommmt xmmco 1 

iambs 21 &mifz.mtii*-b9c%ifr<b£iLnif<7 
z-mttmmmt x-tDsmz, ykmtr b icws 
zti*m&irxmth#- bmni-ibM&m&vmbm^ 
m<ommmmmmif^mih^- b %^h^i\Mtf 
7 xmtmmw t i ~ 2 fgt & 0 > 2 #gj^ 

M*-7XSW««ffi*r-wggg|w l ~4^i^.5»J:-9(c 

- h H&Mrb £fLJt if 7 x s * r-OTf m £ (a iaf 

a. 

l»#Jg4] #7-XB»#Xl*tli;K-Mc#*# , x£ 
^L^*<€>*-7xe»if4^ro^fi!cSrtf ^t^ttt 
1 - 3 COK^-Ttifr — ?(ClSSc0^7X8S?i^-& 

[fijjtia 5 ] mum i - 4 w^-r oicieeto*- 
7 x -sm.il m z nmi- ztzfrvnf?* m&T-sft. 
mm&m'<—}-X'$>^x, ^,uic*-7 xmwfxmihx 

- h , z<nf?\.m^p)m#cDm 1 f^KjgTyxosiii*-- bz. t 
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ify xmmrxm&tf- Hc*fL|5)/OR±<c 1 ?iJJZ.(i1t 
xoBiU*'- h pX(i^SroK^^xi«tfl*- 

10 ffllM/^-tT-Jj^T, If''D(C*'7XJ^^4*•Xllal*• 

-h, cro^/KcR^rom 1 07K^*-xatdJ*"- 

jp 1 ©7Ktg7yxi«ai'-K- bwmicnm&to^rs&ifx 

iSdJ*'- h $rWt. Mfcc^f-/i)ic43,OcD7y7X)^?47y 
xi»d3;K- h (c^tL(Sl'Lfl±(c 1 JiJXtia&?iJ^E?ij$ 

n, om^fBBi«:w-r^ffla<7)gf3E7yxq8aj^- k 

(7>7K « ?y x qt til *' - h £ W L- T o C i: $r ttft t -f -& tY 
20 [|»*3S7] »*«1 ^Oivfti*—- 5(cf2«©7y 

7 xeati^-a-fiSc^i^iiife-r-i) tztbwr^ xmi^m. 
mm^M^—f-X'$>^x, tpMzff? z.mm#z.mi)i7i< 
-h, cw^jcnai«(7)m2o*r7x®if47yxi«ai^ 

-K »2©«-7XlSI436fxwai*-h©^fflicRB|?K 

rom 1 ro7Kjg7yxi«ai^- b5n±^matf^mm^- b 

5«cceo^«ccf3-i>(07y7X^Jf4#xiadi'-K- 

Kc*tLisi'Cfl±(c im(ia^jicBs?'i$n. m-w 
-izim&wmmifxmiiitf-bm&Btiii-z. msw 

30 K^^xqBtB*- h £f*J&-f -SRIgtfcofjS 2 od***^ 
«th h L r ^ * C t «r^m t + *> if 7 x»*t? 

\M^m 8 ] 1 ~ 4 o5^-rn*»— 7ici2tt(D7y 

7 X»te^^S«r j|«fe-r ^, tztb<oif 7 xM^M 

ffi.-K-h*2ffl*fL, ^ti^*-7Xmif47yxi«aj'-K-l- 
*MSfc£-*RSt#M>^ 1 W*SS7yxoatb^- h3Z.(i^g 

7Xlpif47yxi«th**- h (c*f L|W|'DR±(c 1 fiJXtiffijR 

pstts*'- h *>e>nc*— ■^4ffl#0>i&fSi7yxiS{b;K- h 

2 tf>7/<3SI tY x 1® th tK- h $r W L T /j: « c t 

a<t-r-57y7x»*4^^ffl^iM/-c-7-. 
[f»*ii 9 ] m#m 1 - 4 o^-rn^— 7(ciB«OTy 
7 xjafijr^^ffi^mg-r^fctoOT/rvx'tfsii^^ 
ffl «^ffi / < - 7- t- * 9t , tfi»o«ifi (C7y7Xgif47yxDt 
SU'-K- h$r 2(B^L, cn^Ty^x^TyxPBai*- h 
ftmz&*ni%#.<v3$ 1 wK^Tyxpsab**- i-^ic^o 
0 9bffllztt&*F}1%ft(D^i£&ifzmiti#-b$:ftL, S 
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(c z n *><D9mic $*>o<d is x/st?4*rxi»aj;K- mc*j 

«a^S*#x«m;K-hS*^s-r*, M^i^r 

#7Xlg*4#xaSdj;K- h<B*Wg<cci#*RiBtt<Dfjl l 
<07Y.mif*m& #- hX(i*Stt#xDBai*'-- ^ SrW 

Kc*tLHiDn±(c i yijx(iis»yij(ciB?ij$n. ig— o 
K^^xqgth^- h *rta-r*R»tto* 2 (Dim.trTs 

{c«rco^(cS^^^rxi«£ii^- h ^it^cdi^r 
HM^S! 2] ^2c7>7K^^X0Bai^- Kcwasn 

sg^xqaav-K- h # i - 3 ?U(-E?ij^ mmwtm 
h a< 2 3 yij^^ccti-en-encojij^— co 

[^of^Sfflftl&efl] 
[0 0 0 1 ] 

xS«coM^> XtittfifS^/rvxcoHJijcafflsn* 
[0 0 0 2] 

[fi£#<Dj£fl5] S5*fiJKco* r: 7XS«S:'&0t-r L 
T, VAD?£ (m*g£itt(7& : VapourPhase Axial Depo 
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sit ion method) &£^(40VD?£ (^WI^S : Outside 
Vapour Deposition method) £ 0 VAD 

&<4. W/t(«#2MB5 9 - I 3 4 5 2 ^«(cM**n 

Ti^ctotc. '<-*T^!**ftfcK*#x-*jR#x 

5k»*Cc*' J 7XS*4*'x (0W.lfS i C l 4 ) 

U ^fft*P*»ISR«*^l^4S{tSlS(cJ:9/r7Xf» 

^*0^TLK*o^x»««r^ac-r-&*j*-e*-6. c 
10 UrML/:M1^7xeW(i, «a*^T*o}»*ti 
* z <h (c J: 0 mwmmS.it v XSW«rl5^^ c £ 

^££ft£-tf£ K-/<> hJgM4#X (mtfGeC 
I 4 ) &if^xmWiTXtti>lz/<--1-izm&Tf&Zt 

(cffl^^n*/<-^(4, f5f2#^>BS5 9- I 3 4 5 m 
£$8lc^<*n£cfc d^:fH]/QR±O^M ; &^'~7"^ffli>^ 

3 l 4 0^^iC^<*:9^t>4b^^2a^|St/<-^(O 
20 J: o ^«igco/N'-7^^M^$nr^^ 0 

[0 0 0 3 ] OVD&ti. fl*C£ttHBB4 8 - 7 3 5 2 

/USSic. /r^xB*4^rxoin*»lBJRR;**^(4»fbR 

miz±v£f&Ltzif7 xmtt&mm. mmz*. mm 
ftm£&mic±g< ^scDTy^xgaii^^it^^ 
n/c^. *t««rfw:u if^^av b'&tmizznmif 

7x/W7-$rta^-r^i©'&i:, -t^ **s8»l raw 
30 j 7xit-r^>ii'&(h^a^tiT^^ 0 :of&cfflobn 

*#BBB3 6 2 - l 8 7 l 3 5^ffi(c^^ti 
^*iBtt^«tt^xiadi^tt<^43fcaft<7>8ft^ 

^xPBajattsrKw/cwa^M^snT^*. c^/n- 

t"(4. ^'UtZifyxmMiTxm&fa&ZftL. z<o9\m 

izmmvnsLLtzshm&ifx mmx*) maisa^s 
■sti, ^<ow«tt^x«aiatttoaH<c»tt^«tt 
* p x«ttj«e»* < sa:w^4ifc*a&LT^-& 0 ^7 
xii«^xiaaia»^^i4^xiatfj^K<kcorBi(c^fs 
tt/rx«m^- h «:ia^fc«a. ^^t>(4pj^tt^xi« 
40 ajaa^^i^se^xiRassKtt, a*»;t4^x«diffi 

3 1 3 on^miz,T^n^^m^M(Dy<-i'mmhm?r, 
snrir^. cco/N'-T^du f»«Sft/rxi«as8S»*^ - - 

K <D?m iz £K« if v x $r « ^ffi r (4 , ±13 
O VDS^Hc^]x(4t$i>¥ 5 - 8 3 4 9 9 Affile |JB 
tt^HXK^ J: o (CttJ^n^y KOfrS*^^7Xgaf5? 

50 [0 0 0 4 ] ft*. COJ:-9/j:Slffl^«ffi-eo^?LK/r 
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£ ft * £fLSt *r 7 x Sttroil *<^/Sa g tftLT 
fo$r{£ii^--i»(^(i. RJ»$rj|«:S< U RJ5ffl«*r»< 

its L -Ctt, RtD* -I) i » tilt«©^d«(£T L , 
B-^JStiaHT^Jc^oTLid. cnii> &&B3 5 9 
- 1 3 4 5 2^«(c^*n*«t -5<t 5S««c«*sn 
SJ^ft^ifctf— oMJh*^-: JgmTYXO 

««**l5lf * Z. t ICft ^,^T-* 4. 
[0 0 0 5] £©J:$/j:HH*»ifc-f*^aiLTlSW 
BS 6 1 — 1 8 3 I 4 0^$gtcP^?n£*XT^£J:-?ft£ 

fc#7x mn-^mm ztem-tztzft o^n^ <^ 

oTfc*), #7XJl*4/rxO i R/£B$P££&<-fc#(c, 1*3 

ftStf** < ^<£-S./c«)(c*'Xl«fcbDCO»TE«*«A§ < ft 
#-©*-f XA</h£ < ft r) , ^T- 
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[0 0 0 61 ±iaP4IB*<c^LT, *#KjB2 6 2 -18 7 
1 3 5^«(c^snfcl!?PS8IWSStt«"XDBaj8E»*ffl 

-+ti, ^.e^xcoaitBgia^BTffi^o/jN^^aiiw 

^gStc^-fl-r-i.c it-, ft!;j®i±7yx»i»d5j§jg££S* 

#{£Ti--i> C t ft < , BM8tt*rx88« fc c t ft 

< Af^x^^rxroR^c^ftSggl/c^, ^ <— ^-^rm 

Wftft<, Brffi««raS?-r*ct*<nniEtft«), 
Sft*****. L*Lft#<i>, COffi^c/)li-&. *#>JfJj5£ 

*< a- 7 x # x qi tb 1- frh sin fcfinc ti £ n -a 

(iH 2 0^rx^lSif4*'xi:^Llc< v^l^HIi6<4 

: F*«iit<Offi»*«-ritA«nI|6Uft**<, ^7XJ^ 

20 3f4* - x<osr£;cD^fMjs^®< ft*jt«>, ik^asa*^ 

< Lfci»**fi«S*lTL4P. +»ftRJC*<Ji4ft^ 

[0 0 0 7] *-7XJ^*4*rx«l:^7yx. *^,^(±H 2 
O^XtOR/C^lSii^-ar^^ft, » 5 - 3 2 3 l 
3 0#£l8icfi, 5T#Btt*'x»iti«tti*j{cll«a'xmai 

«j^tt*-xi«aiggSS©j|^Jg|8Sr^<-rs^^M^< 

3f4*-x*<fflaiHi(cb/-c^r. i^agPT**^&g?ra 

/c'W-eft< , ^Lft^rvx^t^^ab^ti/rxDiai* 

HfttWt LX^tz. 
[0 0 0 8] 

40 ffi0>M*0>mm&&Mffii>, isvx^m.To^.^ mm. 
mRTS*<7)j5mznm.i-%tzft<Djf7xmz?^f%mM 

[0 0 0 9] 

[PH£8?i*^£/-c«>cDiFf3] 
-i-C>1&Mk&&Xmfc ! j\Ziii-ttztblzWK£mtotzm 

*, / >DStt«tt* r x(«aia < i:7y7X(!?(jfi : fJtffl®ST- 
<z>ig«t«w«g(ii«>iinKa«iftBH* t i9*c £ 

50 fc'L, *%BfllcM-p/c. ^ft^>*». *%8flii&(Z) ( 1 ) 
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- (1 2) (DmfS.Zt%Zt>V>T'$>Z. 

cooio] ( i > if=s*mftifz.Z'Xft<$X'WMm 

mmx- t-<D9mtzif7 xmntrxmih*- Hc*f lid 
*c>r±k imtiffi^'jtcg2?"j$n. (si— «j«u£sggt£ 

tb'-K- b £R£^£RiI#W7KiSI2rxoidi;j>-- h 

mz?-£f$.m < - t- * u , mi f s&jst 
mmm t x<o$mv> i ~ a fg t u % <* -9 ic^jw l . sfjia 

-hfc$*^£ftft#7xm*ii«®£T-<DS§6t£, 7K 

o $*kAEjitfft t ta^monfi&mw&mm #x nam 

«as h 5fc3g*> £ £TLIt *" 7 X * T-OTgggt 

<75 1 ~ 6 fSt ^ *5 . ^«©K*/rx«ffijtf-h« 

W^Sggl^F^IiJCDK^^XDgttJ^- h t¥cDjHU5Sg8t <fc 

[ooii] (2) Mmttxmihx-i-fts&frt>£jin 

XS*tli«B* T-cDggg|cD 1 ~ 2 f3<h At n , 2 # 
aj^^O^W^Jggl^M^^XBBtli'K- h Stable. 

7lzt-&ZbZ&m.t-tZffiiE ( 1 ) 0*f7X?6|2^-a- 

[ooi2] o) znmr^ xmmmm^oif'y x 
miTnmm&izfc cx^-i- $ -a-, # x m 

^JciSjf L^d^^^xmi^-O^fiE^tT^ - <!: 
**$»£-**lffi8e ( 1 ) Xti ( 2 ) ©)!r5Xittf^« 

(4) if7zmmrzm&#-biz7kmifzzi&!feLt£ 
( i ) - (3) o^-rnfr — -}<r>if7 xmtt-sm.-fi 

[0 0 13] ( 5 ) fllB ( 1 ) ~ ( 4 ) (ZH>-rftA>— 5 
CD # 7 X attt^JSE^ffi SrHflE-r -5 fc *!>cD *• v X ffltt? 
^WSa'<-tT-*ot> ctJ<0{C*-7XlS*4*-XDB 
tb.-K- h , CCDfl-iUcRIStfccDii? l W7K^#X(®ai'-K- 
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hX(i*S14#xqBih*--h£#u ^<cc<DWU(cc£ 
/L>ro*-7 x^^*-xDBdJ'K- 1- (c*f L|3]<kR±lc 1 ?U3Z. 

ik- hs«:Mt«, »iiwK*7yx«aj*- k 
-r -snssttcDifS 2 ^K^^xiatb**- h ^wtrni^c 

[0014] ( 6 ) ftiffB ( 1 ) ~ ( 4 ) co^-ftl*>-o 
10 MiM'^'-tffeoT^ ^'Dlc^^x^^xqft 

th*"- h „ zoftfflizHmtKnm i <7>7K**-x!adi*-- 

Kll 07jc^^rxDiai,-K- h cDWUKRiittcD^Stt 

5»J*n, lei— W^Eg8i«r#-r^^aroiSE^*-xi«tb'-K 

m2c07K^*-xpBtil'-K- 1- S:f Lni^ui^att 
20 [0015] ( 7 ) HUI2 ( 1 ) - ( 4 ) WTtlfr— o 

tU'-K-h. CCO^(cRS|^<D»2co*-7X^i|43!rxia 

isttro^ i 07K^*-xi«ai'-K- hz.ittm&irz.mih# 

-h^rWL, H(CC«7)^/S|(Ctti,QCO*'7X)^3f4*'XBttti 

Hc«L|*ijn±K l jajXCi«ft3»J(;:EyiJS*i, |H) 

TYxHiH^- h $r W L r <c •& c t znmt -r « #7 xg& 
[0016] ( 8 ) BfilS ( 1 ) - ( 4 ) <n^-rnfr— z> 

X0(tiJ* - -h£2jIWU ZtKbify Z.ffiWJf*miii# 

-bftmiz&*nm#<om 1 ^K^^xqsttj*-- bjia 
#xm&#-bfr*ttz—-oz.am&<DWtmifxmiii# 

•&RHt*;cD35 2 c07K^*-xc«{li'-K- I- Sr^LT/^ct 

[0 0 17] ( 9 ) h5I2 ( 1 ) - ( 4 ) B^fft4«- ^ 

£f$.mM£M' <-i-X'b ■? x , 'fi'Dttjfitc*' v xd^jy 
XDSdi*- h £ 2{iWU c-h.«^*'vx(pl4*'xiSt±i** 
- H^IC^&^R^CD^ 1 cD7K^^rxoftiS,-K- l-fi; 
50 -E-cD^(C(iS^RiS«cD^S'tt*'XDiiiJ*'- h 
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®m#X®lli#- b Ir^St^RilttroS 2 W7K^*-X 
tO 0 1 81 ( 1 0 ) mfIB ( 1 ) ~ ( 4 ) W-Ttlfr— 

m i ^^^rxDatt*'- h zmihx- b & 

- Hc*fLi3K,fl±ic i^mmmmzm^n. m- 
<»n&m&zm^%w&<r>&mif*vk\hx- b 

co»**'x*m>K- h *l*9S-*--aR8M*c0flS 2 <7)7j<Jft7y 

[oo 19] c i i ) 'mzwY.fiiifxGk&x-bWYm 

ZtZW&t-fZffiiZ (5) - (1 0) flHvftl*— ^ 
[0 0 2 0] ( 1 2 ) 3? 2 ro 7 K^7yxDgai^- Mc|*)& 

sn-si&iTyxDaastf- h# 1 - 3 ^jicie^jsn, mri2 

maid?- h # 2 yuxci 3 mnm^icit^n^nomtm 
-o>mMsm<ommif^m^-bm^mm.L. 

#x wth h pro^jggi^F^fflij trxmih 
x-bmnrngmm* 0 *>d^ < ^i^oicfM^nt 

**Ct«:»at-r*»IE (5) -(11) <Dl>-rtld> 
— o<nif 7 x^i^figfflU^.^ <-■*-. 
[0 0 2 1 ] ^fS^^&tcfc^TCi. cf'OcOTyvXJl 

*47yxwas**- KD^HjcTY^x^TyxiStB'-K- He 

EEgl£W-f *fflaoil*3!rxi«thJK- h fr&4*-3X 
TyxWdi*'- 1- $rp^at--i»RilttcD7K^7yx«ai--K- h 

t mm a x m as 1- p a<— - ? ic m tr x * * 
T^mif^m as**- Kc^s^n-s.^* tfxn as*'- bm 
*®ttmkm&T-mmv> 1 - 4 «?* l < « i - 2 
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m<D®-£izimmifz.mtii*- b9cffifry>$nmf7x 
mtmrnffitx-mmz. ^mx *m&x- v <cr&£ 
n-ss^Tyxogas* - - bMnn *>M£s§Mfimbm*m 
<DM£&m&i£&mK*m&x-b!fcffifrt>£iinif : 7 
xmtmmwz xmmn 1 - 4 l < ii 1 - 2 
{Si^o, 2Ssut»«S¥ro^jggiji<tss?^7yxj«as 

~-6{g, 5f$L<li l -im. Wlz&£L<li 1 . 1~ 
4 mt u r) , ^fflyo^TyxDSaj*"- h fifrojijS 

10 IBtaWfflOKH/rxiUdiJK- hg¥<7>*£;£g§gtJ; 0 {>/h 
$ < /j: £ ft I » «k 9 (c > *? * L < (i^ffliJOK^ ?y x n»as * 

if^^mtLi-^fS.t^t^ mm-r^th^wzmm^-it 

^xjiRJK^fetS*®^^, Ji*$-a--5.ct*<T'$. ^ 
1- mcom&gmw—? t u^m^za^x h , mua 

20 gggl tmiieco<fc 9 {zWfe-fZ, z t iz «k o ^J5£f jg<7)|S]± 
[0 0 2 2] COJf-a', i&gtcj: »)^fLM7y7XSWii 

m $. •eommaiis—g.izmif LWbtry xmti-<n 

-biZ7kmifXi:m&-t%£ J )lzi-tU^ ±f&Ltzif7 
zmZ?(Ofati$:%7£it<!+k%±X'%)%;tf$>Z )o 

[0023] *5iBfl«D*-7 xvmttfS.mm&M't-i- 
ro7Kig#xDBaj<-K- hSof/xei^Fg^TyxtaaS'-K- ^ 

•fc^Ty^xmW^XiSai'-K-hSrWL., ^©^(ccf'Q 

©Ty^x^TyxDias*'- nc^Liw|,Lfl±(c i ?ijxci 

7yx«ai'-K-h*^^^— ^xti^aroKHs^fxpgaj'-K 
- brnzBtfiL-tz, m&nmmifKm&x-bznn-t 
zpmvwwiz ^Ks^xoiai*'- h ^wt^troT* 

^;tfxi»astf-h£i9:tf*j&\ Xtilittw^g'tiTyxDB 
as4f- h, sic-E-w^jcs^TyxDtai*- h * ? isit^ 

[0 0 2 4 ] suiem2 ro7K^7yxngas^- Hcfissn 

*S*« , xi»ffijtf- l- «ffi*©y>jaTKt* * z t ^r-^ 
* ^> Ji»(± l - 3 fffiBLtm* L< , «f(c 2 ^j«>W)S 
^fflWffel). j£rc, §K^7yxpSa5*-Ki. 

^ij^(c#-<D^.gggf $rwr -s. j; -9 izffim.Tr%fi^ & 
fm ^ r jfeaEgRi ^ - -?\>x±.<rm zmtittut 

50 T^J;i,\ 



• li 

[0 0 2 5] 

1 (a) iz?r<t. ^>0<Dif^ xlgMttxmihtf-- b 1 CO 
- b 2 wK^^rxnidi.-K- h 5 SriS: 

i m<o®mifxm&#- bm 3 o^sggt* i - 4 . # 

^L<fi 1 -2 tu *2*jOS«/rx«m*- hP4 
<Z>*foSIB«* I - 6 . »4 L < (± 1 - 4 . L < 

ss i yij^ssg/rxqaaj^- h» 3 o^gggg^ o 

<fc*<fc-5tc»S-r<&c:i:-C\ 1f*7xm&lf*t'X9k. 

7xmi^cogtn^a-r<i<h^< , /r^xasii^srit* 
SI) (ci*. ^^vxafi^oggn^SLn. MH^xog 

titS^- h3tasjcf«. ^7XftLT/<-^-co$8«£^ffl^ 
BJBifc*. 4fg«±Cl<t-5^i:^ #7X 

10 0 2 6 ] —77. »2yiJ^»*^rxa*ib*-hW4co 

mmm*m i wowB^xmrn*- i* w 3 ^>^sbb6 

d&Bia±(cfi<-r*ci:(i. H«®±T-0#vXgSf3^ 
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[0 0 2 71 KCC, »2<o|BSfc^JB«:H | (b)(c^ 
-To 4ML*fc#^xglift#xnaa^-- b U c confute R 
ffl#tf>gi 1 <D7KJg*rx«di;K- h 2 . Xii^Stt^xiB 

*S*#X0MS#-hB3. 4 *fl&LfcflM*<&*2*> 
**/rx*aj4?-h 5£WU »cco#«ccflM*0>;F 
10 g-tt^XDSfcb*"- h 6 St/K^^xnaai^- h 7 

[S]±£-t>\ SM<o;!ra&(c«ttT&<&. ctitCctO. H(c 
<c*>^t. *'DS*455rxo»ai^- h 1 iC7K^^rx$r«$g 
r% Sicfatft^o ^K^Tyx^s^/rxittfc^a 
!o ^nn^cDT- (# ^xgstfi^te. 3teg^Scfi-r-5(csev> 

[0 0 2 8] i/;, 11 (b) (c^««(c*s^r, ^ 

tc, ^L^Ty^x^^xDgm^-b u stft^m 
tcciBi coHj^Tyxmai^-h (SB l co/K^Tyxosm 

^K^^xrattJ^-hP3. 4^SLfc8ttO»20 

0 7K^7yxDB£ti^- h 5S:WL. ^JSfcig^^ 
SttTyxnaaj^- b GRrmmirxi&ihrt- b 7 

z t g . ^*iQSB«0SJK±#*tfPi ^> d <h *<«TtE 
<t^^<h<t tic, f^iD^^v xlS^^rx iStb'-K- h5feaB 

HPt>, ^(iS2 07KS7yxDattiJK- Mclbvr, ,ico 
Wtt;K- hop^gP(cIBgL/-cK^7yxD8ai'i<- h «hc7)F^ 

<Dm2 7^m^^mih^tif^^mn^^mih&'- b t 
minfrmirxm&x-b&mtzzttz**)^ m 

2 (7>7K^7yx«ai^- h^^8£^7Klg7yxgiiM*^a+ 

z>zt&T~zz><Dx^. b-9)u<Dtfxffimm£mx m zz 

[ 0 0 2 9 ] *^^3 0l»C^^T(i, 0 1 
(a) *C7r>£tt£/N'--^--e\ tf'UOTyvx^TyxqB* 

h i (D9miznmft<om 1 ^7K^7yxoath^- h 2 

1 Rvwiz*<Dftmtzpimft<D*m&ifxmihx- b m 
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flrf * <0 & |p5ih-T Z £ ^ o StfjlH £ J: 0 Z> Z t 

£&%* miz>j^(zfcCTm2 <D7km#xmihx- b 5 

(b) COlg^iilHl^^^^-r^Cl^^T-t^o IE 

ic. #^xig!*42rxosaj#-- h li^Ki!?*/ 

[o 0 3 o] Aiz.^ m4<Dnmmm^m\ (cno* 

Mb. ^o^CRatto* 1 opj^^rxqtil^- 
h 2 . Xii^SttarxoBib*- h 2 £I9:C;J\ :^ac 

£fl^LArH#<7;SjS 2 07K3E^rxDaai^- h5^WL, 

^•^^Ty^xe^^rxsr^gL. Kvxmtt&mmL 

/Q/r^XlSW^xiftai^- h 1 a££ fcfcfg 2 ORigtK 
^7X^I4^xqBai^-h l b*fciliS*4#x£tt*s-r 

[0 0 3 1 ] *5BW^»4 0»«^IBti:*5^rtt, «6J5 
(cfSL'Tljl 2 c07K^7yxDBai^- h 5 O^g|(cRatt0 
*Stt#xi»ai#- h 6 StfSESR^xqaai^- b 7 £I£ 

t^TtJ:<. cnuij: 9±iaia i (b) <om^ t^m<o 
^Tyx^^g^^^^tcLT^TyxoRi^^. 

tO 0 3 2] *S6W<D»5 wH*fc?B«(c*>^r(*. HI 1 
(d) iz^-f^oiz, ^btt&lzif? xWMtfxm&X 
-H, r £2{@tS:tt. iin^^rvx^/rxDaasjK 

-h, r ^wsK**RWtfw>ss i ^Kjs^xmm 

?K-h2, 2' XCi^att^xflldi^-h2, 2' £12 
g¥3> 4#. 7yvXJS^7yxi®m^-h(c«L(Hl'QR± 
[0 0 3 31 **W^)*5(D3BSBK»(c*j^r(i. 
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ttTfccfc<. C4a(c<£ 9±ISS 1 (b) <^»-&i:|5l«(0 
ifxm&X- b U 2<z>55^X(±i^-rn^— >?(C7KJg/r 

[0 0 3 4 ] *5gBfloS6 0||jSfe^lS(cfc^r«i. H] 1 
(d) {c&$ft*'<-i-xzm<otf7XWMifxim&# 
-hU 1' ^S*<z>WS(cRIB4*0>SI 1 <7>7J<*#XDS 
10 *^--h2. 2' . H<c-tco^aic&^RJHtt0^g14 
7yxBRas<-K- h (H/TLtir^) ^Igtt. A^Hk^iE 
gt£Bufe<h|^tf £iT<i>o ^(c^(^L'T^2(^7K^7y 
XiSttS^- h 5 o^(cRIH4*^)^SH4^xiaai^- h 

*)±mm\ (b) (om&tmmwtto&zm^&zt&x 
o^xti^rn^~^(c7KtR^x*«*&Lr®*43yx 
[0035] *5£W<Dm7v>mmftmizts^x&, m \ 

20 (d) tc^Sn*/*— *-e 2{iO* f -7XH?4*'xDRa5?K 

-hu r co&/?co^ja(cRstt(o»2<o^vxi^3i4 

^rs^co^ i (z>7k*#xDsaj#- hxa^att^xoa 
tu^-h2, 2' zmi. fr^Mj^m&mztmmt 

h 5co^(cR^O^tt7yxDgtb^- h 6 St/ 

K*/rxi«ttj^-h 7Sri9:(i'T<>j:<, cn(c^o±ie 

SI (b) <0»^tra«^a***-*--&c:i:^-cS*. 
!E(cc^lf^:t*rvXll*47yxi«ai^-h l , 2 OIS^ 
30 ti^— ^(C7K*/rx Lxffv x®f47yx 

[0036] jiiscogj i (d) iZ7r^ti^mimm<o 
mm&, ^uMi&toif^^mn^^m^-b^mmt 

Ci. ^7XS*4.^x8gB*«Ao*Hi-^c^*<^^njx 

40 *<«ioL. ®M#xtikftto)fcmmmw{&T?*<nx- 
ptftL<^\ tzx, fiimwmhuzmtfztzibiz, if 
? xmHifxmthx- b zmmmt-t* z t 0 

[ 0 0 3 7] *S6^cc*ji%r. *bfeffi«*<»*/rx«aj 
*"-h5fe^^^7LS7yvX©Wit«®*T^Sggi«: 1 
t Ltzt m l ^Jco»*/rxi«dj^- h»*< l - 4 , 
»4L<(il-2T*i), m2?iJOS^7yx«tti^-h 

»3&« i - 6 . » i l < (i i - 4 t^s-r-saatt 1 
co^ci x mntici&zLnxtfxm&n (Raittmasp. 
50 stjRDRmn) (c/r^xwe^^s, ^vxftt, 
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*4#x<hH;> o *rx 1 0>RJ6jWifTtf-^ ^r^xiaw 
<b#. f tif n 1 - 4 M 1 - 6 T'^^*^£0^7 x 

mztti&mm&m> < - ± <DM£sm t mmm t o&g 
m&nmv&mwmzm 3 (c. ^u^gggi^ 1 *it^-5a' 
- *c *> £^s§gg ^ itffi® ^ (DitLmmi^m^mm 

mv>mm#xm&$tmt 1 ^Ko^m^b ± < . w*. 
if 1 og^ic^sggios^^K^^xiisdi^-- h 

[0 0 3 8] 

mmmi y^^mn^'mmm^x osizmmizmm-t 
mmm\)m\ (a) omMo't—t-zm^xmuz 

T8te'<-^. 9(io>y h\ 1 OltJf^xmttZT* 
■to ^>u<Dif^ xmntrxm&tf-- Mi, ^6mm, 

fll 0 mm. Rg8mm0/W 7"T'^ i ^K^^XDSi 

7mm, fl&3 5 mm^ W y^5t^PT^ 0 . ^Xi 
ftfcbPT-li. WI3 2 mm, 3 OmmtL^ CO 
ftgpcc^MI 3 . 0mm> Wil. 5mm^)S[i^X(|ai 

h zm>L>n±izm 1 ^2?ij(c^^8*-r^. ^ 

ft 1 6*geg£-£/c 0 Sjl 1 ?\\(DM&$m&, 2 2 0 m 
nu m2?iJO^g§gtCi. 3 6 0 mm(ClS^L/c o 11*4 
#x(i, S i C 1 4 £ 5 'J y 7K*7yxte. If! 

107Kf£#Xi»ai*'-b7^. 2 , J7hl//5)^2^ 
?K^#XDltii*'- \ 2 0 V v b fr/ft. mm# 

Xli. 5 0 V «y h;u/^(cig^L/-c 0 /N'-^o-tr«vx>r 

S«i£«E£-eog§@i£ 1 2 Ommch-^cft&cfc-? 

[oo3 9] utmu) ^mu tmmvjfyxmn 
Tyxwtb'-tf-K ^ l^Kjg^x^a^-h^L. ^ 
2co7K^7yx«ai^- m*. 7yxi«tfciaiP(c^^r. ^ 

S3 2 mm, Mil 3 OmmOX h U- hfUJ^ch L, CO 

f^cx h u— bco&mtrxmthx- b ^m^F]±izm 

I PL %imz&i 8*iT-?. ^ftl 6*gEil^-ti:^ 0 
^OTYxtftS. y -r-c >?'{fi:§ci. Hifefj 
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0^3oI]S#2 5%(>fiTlfc 0 

[0 0 4 0] (ttKCT2) nifew i tmm. n^x^m 
Tyxogth.-K- h^i o/K^tfxofiditf- K m 2 07K 

x#- hortSic^iMSW/rx*- hcWtt^Lfll 

jW&SEHI 1 0 0 mm. Iff 2 ?iJO 8 *&M£3m 1 4 0 
mmtcIS^L^o Z<D'*-1~ &m^T . HAte^iJ l £|hH* 
<7>yyx^M. ^--J-O-tr-y ^< >r{£gT% £fL«Stt 

tt±->tztz#>^ &f&z<pmLtz 0 z<D®^(,mmm<n 

[0 0 4 l] (H*fe^J2)0l (b) (C^«^<7>/n*- 
^-Srffl^T. E2(c^S^(cT^7X^:?4?(7>^fiScSr 

/S(c^H13 6 mm, ftfi 3 4 mm (/yxoithabP(c^^ 
T) ^StttfXDRtB**- h. Hec-t^/Stcmi4 2 
mm. W13 9 mm ( ^Xlfl£b£liP(ci5^r) oiMMJf 

^.t. S 2*36^X08**"- h^o^tt7yxt®tb>-K' 

-h^^. Ar (T;brr'>) 4 'J -y h g£Wf<Z) 
P3BSttK*^xi«ai^- h^«E>. g^*7yx^3 0 U y h 

HT'&^tz. 

[0 0 4 2 ] (H*60J 3 ) ^Sfe^iJ 2 <h n«R«)»fe^lK(c 
T, mi (b) 0/N # -^S:ffli>. ^il^^vxjp*4^x 
«ttl^-KC7K*^X3 U^y h/U/#£{«*SLT, 

SiM^M^iT^Co -toe*, ^^ttii. l 0g 

[ 0 0 4 3 ] (Wfcffl 4)^2 <D7m#xm&x- b 
©S*^x«ttJ,-N- h c7) -9 I W(D«WSE§IB«: l 9 0 
mm. m2&kom&tm* 2 2 OmmtL, 8«g2rxqS 
tfJsK— h 5t«» ^ ^ ^TLM if 7 X S«±S«H * T-Ogggi $r 

l 9 Ommt Lfe(3^C±l6j»WI3 fcH«0*ffT£?L» 
*»^««:fTofc. ^o$S*. ^flcaKtt, I l. 5 

[0 0 4 4 ] 5 ) HI l ( c ) lZ7ni-mm<D'*- 

/3c^ff^/-c 0 ^Qo^vx^Tyxoidi.-K- *m 

3. 5 mm. F^lg 2 mmO/ W 7 # T'«figL/c e ^/c. C 
0^/a«c. ^16. 5 mm. WiSmmW^Z 
0^7X®*4^X«£il7K-h^flMt, *<DM$tz % ?b 
?19. 5mm, ffii8mm^^7'T'¥ I (D7^mtr7,m 

thx-bZBf&Ltz. mzm2<D7mtr*mihtf-b 

it. WS3 7 mm. Wi3 5mm^W7^«aita 
9. ^xp8£tlllJPT(i. W2 3 2mm. Mg3 Ommch 
Lrt: 0 C^3J(:W5 3. 0mm. I^S I . 5mmOS 
** p X«taj?K- h *ra'DPJ±<c» I 2 yij^^/? 8 
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2 2 Omm. m 2 PJaftUSLEtttiU 3 6 OmmfcIg^L 

tz 0 m 2 <D7mjfxm&x-h <D9miz.it, 9m 3 6 m 

m. ft?I3 4 mm ( if xmth&ntZtsK^X ) O^^StY 
X0fi£fc;K-K MtC*(7>n^tcW2 4 2 mm. 9 
mm (if^m&lhaiz^i^X) oS^^rxHai^- h ^ 
I$tt^ 0 Ht*4*rx (SiCUXi, ^u#7Xil4# 
Xi«di^-hlc4 U-y HU/#{**SL. ?fliSM^ 
fl#5 0mmic/j:o/cB#^T'^2O^rvXE*4^XDadi 

b tc^(c 2 'J y h WMtfX ( S i C 1 4 ) 

zm%Ltz 0 7Ki£#x(i. m 1 ^KJ^xaBd}*- rfr 

2 g -y h;u/5K WZOTKJR/r^Hai^-h*^. 

1 2 0 'J y a»<Z)K*^X«tB#-KCCi» 
Jgtfx* 5 0 'J .* h;b/5>«*SL. n^^Stt^XDB 
Ar (T;U3'>) 4 'J<y b B9\> 
■^R«M*»iR/rxnRajjK-h^i=>. 3 0 'J 

•y Hl//#tfc*SLA:. /<-^<7>-tr y ^ f > rftgte. IS 

[oo45] mmm 6 > uss^j 5 tmm<owmm^ 

T. ^L^^rvX^^XDtai^- MC7K£#X 3 ^ -y 

Mc***rx2 'J -y HU/»*#WeLT* ^7LKS«<7y 
^Srlf-p/c e ^duSKfcU I l g/#£T- 

[0 0 4 6] mmmi)m\ <d> 
m^rm 2 iCTjkt ± >> tmwL-z, ii^xm^n^* 

'<J~>tz c *iL^fi(c*-5 2ffl(7>7y^x/Bi|4^rxDadi'-K- 
Mi**. *Mi4. 5mm. RS3mm^^rt?M 
U ZOtUSIc 1*^8 8. 5 mm. WI6mm^W7' 
■e»lO**^rxoBib#-h*?gflcLA:. fp2<7>7j<ig# 
XDBib*'- h Ci. 9m 5 0 mm. fig 4 8 mmCO' W "7" 
*rjfcSB»-Ctt«J. TtrxoathtHPTCi. mi 4 0 mm. I*) 
?13 8mm<hL/: B ,1 OrtSBtcmi 3 . 0 mm, 
I. 5 mmV>m \ 9mm#xmih#- h «r if^^WMtf 
X0B£ttf- h *<L/lc*t L TH/ffl±l: 5 *f^SEg L . 
icf^Mi:* 2?mmirxmih#~- b t LTTy^x 

it. &it 2 o*es m2 7km#xmihtf-'b<D 

^icci. mi 4 4 mm. fit! 4 2 mm (tfxqBajtfiP 
(cfc^T) <^S14#xi«a^-K-- K Bcf^HC^ 
f!5 0mm. [*lfl4 7mm (#xi»aSibCKcfc^T) <£> 
KJRarxoRdi*- h fcRttfc. Sfl 1 PJOftOSEIBCi, 2 
2 0mm. m2¥*lV>M£mm, 4 0 0 mm(ct2^L 
tz 0 mWXxit, S i C 1 4 £ 5 U -y h 7kJR*r 
x(i!B l ^>7Kjg/rxiaaj'-K- b 2 'i 7 h nv#. 
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•y h;k/&(cS£L Wc^Ho^gtt/rxi«aj--K- h 
Ar (Tyua'v) 4 'J y h n,/#. gmSORIS 

ttSSR*rx<Effi;K--ha^ S^7yx$r4 0 y-v b/u/ 

* 1 2 0 mm^-Jic^^J: o lc. 

iiJSti. 1 1 g/»r*o/c. 
[0 0 4 7] (^Jfe^J 8 ) HJfe^J 7 <h l^*W|IMgJBtt(c 
10 T. ^>u(DK7 7.WMif*m&K'- b (C7K^7^X 3 V -y 

&««SE(i. 1 2 g/#£-ci6]±Lfc. 

[0 0 4 8] (H*fe0i]9)iai (d) (c5i{WL/c«iiO 

^^rffl^T. B2(C7K^-cto^P^cT% ifvxmtTO 

^M$3. 0 mm, Wil. 5 mmO'* 
^^CWg6. 0mm. W14. 
5mm(0/^rr*S 1 07K*^TXI«dJ'-K-h*^flcL. 
20 mz*<D9\>mtClt, ^fl 9. 0 mm, 5 mm^) 

/^rT!B10^g(t^rxi«aj'"K-b*fl5«L^ ^2 
<07K*//XDBIU^- hti. ^Hi 5 0 mm, P^'fi 4 8 mm 
<7)/wrSr$fe^gp-e«5cO. 3?rxDBaidJPT(i. mi 4 0 
mm. 8mm<!:l/c 0 C^P^SP(cmi3. 0m 

m. fifil. 5mmom 1 ^JiKIK/rxDRdA^K— bZifv 
x®*4^XDaai^- h LT[h)^P3^(c 5 *f-p 

S(c-t<o^flJ(c!B 2 mWtetr*W&#- b t L 

r. ify^mnif^m^-b^uizMLxm^nwz 

5*r^K(t, ^1+2 0*SSg^-if/c e m27K^7yxDt 
30 £h^-bO^S(C(i. mi 4 4 mm. TOS4 2 mm (if 

xmusuip{c*>^r) ^m2<7>^stt7yxi«ai^-r. 

5(C-eo^(cmi5 0 mm. f*)S4 7 mm (TYXlSai 

ttjp»c*i^T) <DWLmifxm&#-bzmttzo m\m 
nm&smit, 2 o omm. mzw<Di(tj5smi*. 4 0 

OmmCfiSL/:. J!p*47yxc±. S i C l 4 vh 
>u/t>, 7K^7TX(i, S 1 ^K^^XDttts^-hA^. 
2 U >y h;u/5>. m 1 ^Stt^rxttdJ/if- h^^>. A 
r (7/U3'v) 1. 5 'J «y h;U/$>. ^2 07K^7yx« 
m^'-h^^>. 1 8 0 'J 7 a»^KS7yx« 
40 tbtf- Kc«|S-r^iWS^rxc±, 6 0 U ^ h;U/^(cI5 
3£U »c^^»2co^Stt^xi«ttJ^--h*^. A 
r (r;un'>) 4 ';-y 

tfj#-h^ii, K^#X£4 0 U -y hiU/»«*&Lfc. 
A— 7-c7)ir y f -r > rfigfi. S^^XDBttS'-K- h 5fei» 

z bZRnx? xmtmffiMtxmmz 1 5 ommch 
n®tf<D£f%z'<j~jtz 0 z<Dt$%, ^iijsti. 1 1. 

5 g/^X'$>^tz 0 

[0049] (mmm 1 0 ) nmm 9 1 mmconmmm 
50 tcr. ni*L^ : 7xe«*'xi«as#-Kc*** f x3 y y 
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h^/»«reti&LT, znnmttwsf&z'nitz. *© m&x-wmz i z ommt-sicft-sxfcojc, mm* 

[0 0 5 01 mmm i i > m i (d) KgjfciLfctsit ©$sfn, ^«m«, i o gx^x-*-^. 

©/<-■ mcm^t, *.w«tifi(c 3gro/<-f -rtm-t*'* [oo5i] mmm i 2 > nmm 1 1 ti^«t©fi«tfB 

-:f-£ffl^T, @2!:^tJ: t fttiMT-, if^Xmtl- (t>,^*'7 x«gC*4*' 1- , Xt>'*©?Wi 

©^MiTofc. *'L>tt;£(c&« 2{l©2f i 7Xi!*4#'X ©#7XBfs*4:tfX(»tfj;K- hfr<i, 7K^* , X^§/7 2 U 

BRtfJ#-Hi*'», WI3. 0mm, MSI. 5 mm© h ;P/»&fit|gLt, £fl.ft^|Jt©^£«:tf -?fc„ * 

' ? ^«L, COT^ic(i^2w®»4* - xi«til^- ©&m, ^aafiflEU. I2g/^r-isi±u:. 

btLT, ?H16. 0mm, Wi4. 5mm»/H7 , {: [0 0 5 2] 

JtJfSU 5ic-t©^ffl(c(±, ^89. 0mm, 10 [»910>*MI] Ja±iBBfl o»c, *fga>1©«f£©l!| 

5 mm©7*-f 7'-Cfff 1 <DT-ft&X b ZBf&L Wi&JkW<—Hz <fcttt£ , &^ftftj»ciftJBfi!c£flSI 

fc. 7K**-X«tti'-K- K ft®* 0mm, fiS4 8mm L, fri£.l&L fc#7Xmi^©^n£iSL£-f (c, 9- 

©7W/«:5fcS&8p-e»y, TyxoBttttPT-ti, ^14 o y-y h±{cwg, mmmtzzt&x~%z<DT^ 

mm, RS3 8mm<h L/i„ d£DRgPic^Hi3 . 0m SSfi^?©^. t&m&th&tftiz'ij 9 C i#T-#, 

m, rtSl. 5mm<0^1?i|K**"Xl«ai**-h$r7y7 <cflEnfc£fi!uM0>H^m«iii^ltei ft*. 

x««*-xi«aj>K- H«t>'Dic*tL.riB|iQRttc 5^-r-p n«fee«iT-(±7rx$ft*^/i*«, «a©B!ig7yx«aigiigsd< 
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